
5,662 



77 



with time. This is most likely due to the alignment of fibers 
in the direction of shear. 

FIG. 26 is a graph of the skin thickness as a function of 
water content for a formed product of the invention, showing 
that as the water content increased in the moldable mixture, 
the skin thickness decreased in the final product FIG. 27 is 
a graph of the average internal cell diameter as a function of 
water content for a formed product of the invention, showing 
that as the water content increased the cell diameter also 
increased. 

The present invention may be embodied in other specific 
forms without departing from its spirit or essential charac- 
teristics. The described embodiments are to be considered in 
all respects only as illustrated and not restrictive. The scope 
of the invention is, therefore, indicated by the appended 
claims rather than by the foregoing description. All changes 
which come within the meaning and range of equivalency of 
the claims are to be embraced within their scope. 

What is claimed and desired to be secured by United 
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~f 1. A starch-based composition for molding into an 
having a starch-bound ceHularym^ttix, the star* " 
composition comprising waterTa starcn-based bi 
concentration greater than about 20% by weig 
starch-based composition, ana a fibrous material /I 
average fiber length greater fhan about 2 mm i 
ratio greater than about 10:/, wherein th = fibers j 
tially homogeneously dispersed througt out the j 
composition, wherein the starch-base I bind 
substantially ungelatinized component con 



■dele 
ased 
in a 
of the 
aving an 
an aspect 
substan- 
ch-based 
includes a 
;ing unmodi- 
fied starch granules in an amount in a r inge frim about 50% 
to about 90% by weight of the starcA-baseoy binder and a 
substantially gelatinized component c Hnprii 
starch in an amount in a range from ab Hit 11 
by weight of the starch-based binder 
composition into the article. 

2. A composition as defined in 
starch-based binoer includes a potato 
starch. / 

3. A composition as defined in 
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gelatinized 
to about 50% 
prior/ to molding the 35 

1, wherein the 
i or a waxy corn 

1, wherein the AC 



starch-based binder includes a plurality of different kinds of 
starches. / 

4. A composition as defined in 
starch-based binder is included in an/ 



fibrous mat 
natural celli 
fibers, and 

7. A co] 
have an avi 
about 50 

8. A 
fibrous 
about 1% 

9. A coi 



1, wherein the 
Lount in a range from 



about 20% to about 80% by weight/ ol 

5. A composition as defined 
starch-based \ index is included in 
about 40% to about 60% by weight o 



total solids, 
claim 1, wherein the 
at lount in a range from 
the total solids. 



6. A comj osition as defined/ in c aim 1, wherein the 



is selected from the 
Lose fibers, glass/ fibers. 

res thereof. 
)sition as define 
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group consisting of 50 -\ 
synthetic polymer 

, wherein the fibers 
in7a range from about 10 um to 

5t 

isition as defined in cairn 1, wherein the 
:erial is included in an am Mint in a range from 
to about 20% py weight of otal solids. 

sition as Refined in clairA 1, further including \ 



an inorg; 
calcium 



c aggregate /elected from thd group consisting of 6C t " 
" nate, peftite, zeolites, vertaeulite, sandstone, * 
ids, aerogeL/mica. clay, kaolinVgravel. exfoliated 
ivatives the/eof, and mixtures tnteoeof. 
composition as defined in claim 9, wherein the 
c aggregate is included in an mount in a range from 6t 
;0% to abtfut 80% by weight of the starch-based 



composition. 
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11. A composition as defined 
; inorganic aggregate includes 

plurality of different sizes. 

12. A composition 
sizes of the individual 
natural packing density cone inorganic 
starch -based compositio; 

13. A composition as/ denned 
sizes of the indivi 

- natural packing densii 
1 range from about 0.5 fo about 0.9. 

14. A composition /as defined in cliim 
M inorganic aggregate Has a specific surface 



from about 0.1 m 2 /g Jk> about 50 m 2 /g 



15. A composition 
inorganic aggregate j 
from about 0.2 m 2 /g 



denned in 
ias a specific su 
about 2 w?ld 



9, wherein the 
cles having a 

wherein the 
to maximize the 
:gate within the 

wherein the 
so that the 
ggregate is in a 

9, wherein the 
area in a range 

9, wherein the 
area in a range 



claim 




o 

w 
m 
Q 

Ul 
CO 

w 

s 

o 

a- 

.w 



16. A composition as defined 
inorganic aggregatef is included in 
yield an article having a specific hi 
0.1 J/g-K to about flOO J/g-K at 

17. A composition as defined in 
has a concentration in a range froi 
by weight 

18. A composition as defined/ in claim 
cosity greater thaji about 10 Pas/ measured] 
1 s< 

19. A composition as defined in cIj 
cosity in a rang* from about 5Q to about 
at a shear rate if 1 s -1 , 

20. A composition as defined in cla 
cosity in a range from about ^00 to about \ 
at a shear rate/of 1 s~ l . 

21. A composition as dqtined in 
average fiber length is gn 

22. A composition as 



9, wherein the 
amohnt sufficient to 
in a r inge from about 

1, v herein the water 
about It % to about 80% 



having a vis- 
at a shear rate of 

1, having a vis- 
Pa-s measured 

1, having a vis- 
100 Pa-s measured 



1, wherein the 
than abodt 4 mm. 
ted in claim 1, wherein the 




average fiber /length is grdater than abofit 8 mux 

23. An inorganically filled starch-baied cornposition for 
molding intofan article, pie cornpositiot comprising: 
(a) a stare l-based binder in a concentration greater than 
about 2 )% by weight of the starca-based composition, 
the stan h-based hinder including/a substantially unge- 
latinizei component comprising unmodified starch 
granule ; in an amount in a range from about 50% to 
about 9 3% by Weight of the starch-based binder and a 
substai tially gelatinized component comprising gelati- 
nized sjtarch in/ an amount in a rfange from about 10% 



d^basoibinder prior 
ie article: 

than about 1% by 
>sition and having an 
about 2 mm and an 



to abot 1 50% by weight of the 
to mo] ling the composition 
(b) fibers in a /concenttationgr* 
weigh of the star^based coj 
average fib^length greater 

greater than about 10:1, wherein the fibers 
[bstan'tiaUy homogeneou; ry dispersed throughout 
;chJbased composition; and 
organic aggregate in a a >nccntration greater than 
5% by weight of the sd irch-based composition. 

24. An/ inorganically filled starcp-based composition as 
defined ii claim 23. wherein the fi1 

■ greater titan toout 5% by weight 
» position. / 

25. Ai inorganically filled star* 
denned i n claim 23. wherein the fil 
greater ha i about 10% by weigl 
composiio l 

; 26. A i i lorganically filled starch-based composition as 
defined n claim 23, wherein the average fiber length is 
greater tnan about 4 mm. 



s have a concentration 
the starch-based corn- 
based composition as 
s have a concentration 
of the starch-based 
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27. An inorganically filled starch 
defined in 23, wherein the 
greater than about S mm. 

28. An inorganically filled 
defined in claim 23, wherein 
included in an amount greater 
the starch-based composition. 

29. An inorganically 
defined in claim 23, % 
included in an amount i 
the starch-based composil 

30. A starch-based coi 
manufacture having a fo; 
sition comprising: 

(a) a starch-based bin 
20% to about 8 
starch-based coi 

(b) an inorganic 
about 0% to ah 
starch-based a 

(c) a fibrous ma 1 
to about 50% 
based compos 
average fiber 1< 
substantially 
starch-based 

(d) water havin 
80% by weigl 
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c imposition as 
f ber length is 

o imposition as 
aggregate is 5 
by weight of 

ion as 
aggregate is 
by weight of io 

an article of 
the compo- 

itration of about 15 
solids within the 

concentration of 
[thin the 

itration of about 2% 
within the starch- 
Is material having an 
about 2 mm and being 
srsed throughout the 

about 15% to about 
losition; 
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wherein the starch-based bkdeMnWw 

^ . , .. ■ - . , . . J component comprising gelatinizec 

from about 5% to about 
based binder, and wherein the baj; 
based binder comprises an 
comprising ung< 
prior to forming 
wherein said g< 
sion of the fibrous 
composition during mixing, 
Jv*.< .,. -: :,,:*, .■ , " ^ s t arc h"b3scd/Dioldabic mixture for forming an 

I®® S^^^^^^^l of ^^ ctar f 0* mdldablej mixture comprising 

water, a starch-based /binder u/a concentration greater than 
*^:y>^:$r^ about 20% by weight, and p. fibroi/s material having an 



a gelatinized 
in an amount 
t of the starch- 
ce of the starch- 
itinized component 
starch granules 
into an article, 
mefnt aids in the disper- 
out the starch-based 



: : average fiber lc 
ratio of at least at 
has a viscosity 
starch-based bine 
: prising gelat 
*:iff*: about 70% 
wherein the J 
ungelatii 
unmodified stare 
into an article, 
the dispersion of 
based compositit 



2 mm, and an aspect 
the moldaJhle mixture 
wherein the 
:ed component com- 
lunt from about 5% to 
ch-based binder, and 
the starch-b ised binder comprises an 
onent comprising ungelatinized, 
gnanules prior tc forming me composition 
srein said gelat nized component aids in 
ip fibrous material throughout the starch- 



during mixing. 
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icle of manufacture comprising: 



ch-bound cellular matrix cor 
&persed throughout the starch-boi 



iprising a starch-based binder and fibers 
id cellular matrix, wherein the starch- 



a biodegradable coating on at leas 


a oortion of the starch-bound cellular 


matrix. 

33. An article of manufacture a; 


■ defined in claim 32. wherein the 


biodegradable coating is selected from tfi 


: group consisting of cellulosic ethers. 


cellulose acetate, other biodeeradabh 


cellulose-based polymer materials. 


biodegradable oolvamides. polyvinyl ale 


dIioI. polwi'nvl acetate, oolvlactic acid. 


ool vhvdroxvbutvrate-hvdrox walerate co 


solvmer.otherbiodegradable polyesters. 


soybean orotein. other biodegradable p 


slvmers. and mixtures of the foregoing 


34 . An article of manufacture as de 


ined in claim 32. wherein the coating is 



a liquid-tight barrier. 

35. An article of manufacture as defined in claim 32. wherein the coating is 
applied to the starch-bound cellular matrix as a laminating material. 

36. An article of manufacture as defined in claim 35. wherein the laminating 



material is applied in the form of a substantially uniform film. 

37. An article of manufacture as dfefined in claim 35. wherein the laminating 
material is applied in the form of a srjeet 

38. An article of manufacture as) defined in claim 32. wherein the starch- 
bound cellular matrix includes an other skin portion having a density and an 
interior foam portion having a density that is significantly lower than the 
density of the outer skin portion. I 

39. An article of manufacture as defined in claim 32. wherein the fibers have 
an aspect ratio greater than about 10H and a length greater than about 1 .5 mm. 

40. An article of manufacture as [defined in claim 32. wherein the fibers are 
included in an amount in a range from about 2% to about 80% by weight of the 
starch-bound cellular matrix. / 

41. An article of manufacture as defined in claim 32. wherein the starch- 
bound cellular matrix has a wall thickness in a range from about 0.5 mm to about 
5 mm. | 

42. An article of manufacture as defined in claim 32. wherein the starch - 
bound cellular matrix has a wall thi<|kness in a ranee from about 1 mm to about 
3 mm. | 

43. An article of manufacturers defined in claim 32. wherein the starch- 
bound cellular matrix further includes an inorganic filler dispersed therein. 

44. An article of manufacture 
filler is included in an amount in a i 
of the starch-bound cellular matrif 

45. An article of manufactur 



; defined in claim 43. wherein the inorganic 
ige from about 20% to about 90% by weight 



as defined in claim 32. wherein the starch- 



bound cellular matrix has a density in a range from about 0.05 g/cm 3 to about 
1 g/cm 3 . 

46. An article of manufacture as defined in claim 32. wherein the starch - 
bound cellular matrix has a density in a range from about 0.1 g/cm 3 to about 0.5 
g/cm 3 . 

47. An article of manufacture as defined in claim 32. wherein the starch- 
based binder includes a native starch or starch derivative that has been 
gelatinized during molding , 

48. An article of manufacture comprising: 
a starch-bound cellular matrix comprising a starch-based binder and fibers 

dispersed throughout the starch-bound cellular matrix, wherein the starch- 
bound cellular matrix has a/thickness of less than about 5 mm and degrades 
after prolonged exposure tp water: and 

a biodegradable coating on at least a portion of the starch-bound cellular 
matrix. 

49. An article of manufacture as defined in claim 48. wherein the 
biodegradable coating is selected from the group consisting of cellulosic ethers. 



biodegradable cellulose-based polymer materials, 
s, pol> 



cellulose acetate, other 

biodegradable polvamides, polyvinyl alcohol, polyvinyl acetate, oolvlactic acid, 
pol vhvdroxvbutvrate-hvdr Jxwalerate copolymer, otherbiodegradable polyesters. 



soybean protein, other biodegradable polymers, and mixtures of the foregoing. 
50. An article of manufacture comprising: 

a starch-bound cellirjar matrix comprising a starch-based binder and fibers 
dispersed throughout /the starch-bound cellular matrix, wherein the starch- 
bound cellular matrix includes an outer skin portion having a density and an 
interior foam portion 1 having a density that is significantly lower than the 



• 



density of the outer skin portion; and 

a biodegradable coating o j at least a portion of the starch-bound cellular 
natrix. 

An article of manufacture as defined in claim 51 



■biodegradable coating is selectt 


p from the grouc consisting of cellulosic ethers. 


cellulose acetate, other biod 


jgradable cellulose-based oolvmer materials. 


biodegradable polvamides. ool 


^vinvl alcohol, polwinvl acetate, polvlactic acid. 


poIvhvdroxvbutvrate-hvdroxv\ 


ale; ate copolymer, other biodegradable polyesters. 



soybean protein, other biodegydable polymers, and mixtures of the foregoing. 
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